There was elaborated a method for calculating magnetic fields of the Solar System planets. It is based on the quantum theory of electroconductivity of metals and semiconductors. The latter helps to calculate thermoelectrical processes, always taking place in the bowels of "hot" planets. Main elements of those processes are planetary temperature gradients, thermo electromotive force and radially directed thermoelectrical currents, which are associated with Seebeck effect. Thermo electromotive force causes directional movement of planetary thermoelectrical currents both in metal cores and other conductive shells of planets. Those currents are big and they generate magnetic fields of proportional intensity. The capacities of the calculation method were tested while finding the reason why the Jupiter magnetic field is such complicated. As a result it was specified that the source of the main magnetic field of a planet is its metal core and the source of an additional magnetic field is the layer of liquid metal hydrogen. There was also found the third source of a local magnetic field of low intensity along the circular zone of the equatorial region. The conclusion that the Jupiter's main magnetic field has a polarity opposite to the Earth's one.
Introduction
Today there is no effective and universal mathematical model to calculate magnetic fields of the Earth, not to mention other planets of the Solar System. Even the most elaborated mechanism of electromagnetic dynamo still needs full mathematical description performed, and it also needs to be confirmed by success- Figure 1 . The model of the Jupiter's inner structure and the principal scheme of electrical currents moving in the liquid metal hydrogen layer, generating the Jupiter's magnetic field: (a) spherical five-layer model with the most possible diameters of each layer; (b) magnetic fields are shown as suppositive axonometric projections of a hemisphere with the section in the equator plane. 1-the source of the toroidal magnetic field-a thermoelectric currents; 2-magnetic field lines of the spheroidal toroidal field; 3-field lines of the poloidal dipole magnetic field.
an assumption that the core's diameter can be 2 times larger than it was considered to be and be 29 × 10 3 km [7] , according to the results of a recent computer modeling [9] [10] . Besides, in the center of that core there may be another small inner core of heavy metals, probably iron and nickel [9] [10] . In this case the model of the Jupiter's inner structure can be viewed as a spherical five-layer model.
That five-layer model contains levels which consist of mostly conductive substance and contain electrons of different concentrations. The third layer of liquid metal hydrogen and the metal core should be referred to those levels. At certain favorable conditions those levels are the levels where big thermoelectrical currents can flow, which can both create and maintain the Jupiter's magnetic field for a long time. In particular, planetary temperature gradient, that can maintain difference of temperatures ΔТ = (20000 − 10000) К = 10000 К between the inner and the outer shells, is such a favorable condition for the Me H layer [14] [13] [8] [10]. That layer is also characterized by a notable gradient of pressure from 200 -300 GPa (the upper shell) to 4000 -4500 GPa (the lower shell) [7] .
For the radially directed movement of electrons, i.e. thermoelectrical currents, there must be electrical potential gradient of the same orientation. But the latter can happen if there is an external so-called potential-forming factor or, in other words, an external EMF of non-electric origin. In a planet's body function of the latter is performed by the difference o temperatures ΔТ, that is radially orien- 
where e is effective electron charge, C (1.6 × 10 −19 ); n is quantity (concentration) of electrons in a volume unit of a metal conductor, m −3 , assuming that metal hydrogen has all the properties of that conductor. Figure 2 . Schemes of the directed flows of thermoelectrical currents: a) unidirectional ones in the liquid metal hydrogen layer and in the Jupiter's metal core, b) currents in the metal core are directed oppositely to the ones in the liquid metal hydrogen layer. 1-vectors of the radially directed thermoelectrical currents in the electrically conductive shells of the planet; 2-magnetic field lines of toroidal fields in the electrically conductive shells of the planet; 3-vectors of the centrifugal force, deflecting electrons to the direction which is natural for the planet rotation axis; 4, 5-magnetic field lines of the poloidal fields of the liquid metal hydrogen layer and of the metal core respectivelly.
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Then n is defined by:
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where l is the average distance electrons run to the T E electric field between concussions, it is defined by: 
Formula (4) defines concentration of electrons in metals, generally, of great density, whereas density of liquid hydrogen is 70.8 kg/m 3 [22] . Therefore if we take metal hydrogen as liquid metal in (4) we should make a correction for low density of metal hydrogen ( ) 3 5  2 3  2  3 5  2   5 3π
If we take boundary pressures in the Me H layer from 200 GPa to 4500 GPa considering [7] [13] [23] and use them as substitutes in (7), we will get average concentration of electrons in a unit of layer volume ). However despite using the b correction the derived quantity n cannot be objectively used for the Me H layer, because average density of Jupiter generally is just 1.326 g/cm 3 [14] [23] [7] . That is why it may be better to use classical electronic theory of metals where moving of electrons obeys the laws of statistical methods and n is determined by formula [16] : 
where R is radius of Jupiter, According to the data obtained by spacecrafts via measuring magnetic field, magnetic field changes at the equator from 3. According to p. a), let us take Т 1 = 20000 K at the outer border of the core and Т 2 = 23000 K in the center of the corner, that will make ΔT С be 3000 K. Comparing to thermal conductivity of pure metals this value can be real, if we agree that the planet's core can consist predominantly of iron carbide Fe 7 C 3 just like on Earth [36] with available data of abnormally high р, Т [37] . According to p. b) let us take the electroconductivity of the Jupiter's core In particular, we must use the initial data when calculating:
Т of the metal core layer: outer shell/core center -20000/23000 K;
Metal core radius, E in the core when ΔT С = 3000 К, can be found from the following formula:
where 0.0001 V deg
From the formula (7) is сoncentration of electrons in the core when pressure is 4.5 × 10 12 GPa, . To calculate the current density, use the formula:
which is defined by a magnitude of 3. 
which are defined by 2.79 × 10 −3 T and 2.43 × 10 −3 T respectively.
For the readers' convenience, all the calculations are presented in the compact Table 2 . The latter is possible if the outer rock shell of the Jupiter's core is not just a transitive zone but a radiation zone, where the temperature of rocks is maximum towards the inner core and the Me H layer, just like on Earth. In this case thermoelectrical current of the metal core must be directed to its center ( Figure  2(b) ), and the total Jupiter's magnetic field can be defined by the residual , the latter coincide with the planet's geographical poles of the same names. It is known that at the present time the orientation of the poles of the Jupiter's magnetic field is opposite to the orientation of the poles the Earth's magnetic field, that was previously found by spacecrafts Pioneer 10 and Pioneer 11 and other [7] .
Earth is now in the state of planetary warming, caused by flows of the core and low mantel's thermoelectrical currents moving to the same direction of the Earth's surface. Because of the oppositely directed thermocurrents of the core and of the metal hydrogen layer, Jupiter now is in the state of planetary cooling. This is proved by research showing that the Earth's inner core now tends to cool down at 50 K/10 9 years [38] , i.e. 7 .2˚С/10 9 years. And this is possible when thermoelectrical currents of the core leave it and begin moving to the lower mantel.
Let us look at the calculated magnetic induction on the equator 
Local Circular Magnetic Field of the Jupiter's Equatorial Band
Aside from the studied autonomous sources of the Jupiter's core and Me H layer own magnetic fields, there is at least one more source that can be related to the central part of the planet-equatorial band, which rotates with increased velocity (rotation period is 9 hours 50 minutes and 30 seconds) in comparison to other sectors of the planet, which rotation period is 9 hours 55 minutes and 41 seconds [39] .
The increased velocity of the gas clouds is obviously transmitted to the Ме Н layer and to some part of the liquid metal hydrogen layer because of viscosity of gases and liquids. If we suppose that the Ме Н layer viscosity is not great, then three spherical layers can be involved into the equatorial zone as a sector, which geometrical dimensions are shown on the Figure 1( 
where ez ρ is volume electric charge density, C/m 3 , it can be defined by:
When we know the electron charge e and the previously calculated by the (8) formula electrons concentration per unit volume for the Ме Н layer and calculate linear velocity of the sector for its medial part, we get (12) formula. In its turn, current value can be found from:
where ez S is the section of the spherical sectoral circle in the ϕ angle alignment. Can be found from:
where ez R is radius of the equatorial band sector with maximum rotation. It is ϕ is the central angle of the Jupiter's equatorial band visibility, deg.
Having substituted the above numbers into (15) are several times more powerful than the Earth's ones [41] . Actually, the calculations show that the thermocurrents of the Earth's core are not greater than 3.37 × 10 9 А [1] . Besides, characteristic instability of the way the equatorial band rotates toward the neighbor zones is an obvious cause of equatorial jerks.
The calculations of the magnetic field for the sectoral plate circle are brought together into Table 3 for the results to be easily accessible.
As for the direction of the vector of a rotating circle magnetic induction, according to the right-hand rule, it is the same as the direction of the planet's core magnetic field, i.e. lines of magnetic induction comes out of the North pole and go to the South pole (Figure 3 ).
Structure of the Total Jupiter's Magnetic Field
There are still studied only three autonomic Jupiter's magnetic fields with different directions of their field lines, and it is quite interesting to predict the structure of total magnetic field ju B . The latter is determined by the orientation Jupiter's magnetic field ju B should have a trapezoidal or a "sauser" form.
Previously there was an opinion on the Jupiter's magnetic field structure that the reason why the field lines are stretched to the 20Rj distance, forming the magnetic field structure as a thin pancake is that both the centrifugal force and the thermal pressure of the plasma affect the plasma [42] . Our calculations show another reason, though it can be an addition to the said opinion. The calculations of the studied parameters are brought together to the Table   4 . The algorithm of the calculations was as follows: when, for instance, the first parameter of the discretization value changed, the magnetic induction p C B was fully recalculated. That allowed to take into consideration effects of every discrete on the whole system, making the evaluation of each parameter of the system objective. Table 4 shows that is achieved, their optimal magnitudes can be defined.
The conclusion is that in the future if there are magnitudes of a planet's magnetic field elements of any exactness, then solving the inverse problem lets one predict the inner structure of that planet with the same exactness, but only for its electrically conductive elements (shells, layers, zones).
Conclusions
The approbation of the suggested method of calculation magnetic fields of pla- Besides, the performed calculations made it possible to evaluate the most possible magnitude range of electroconductivity of both liquid metal hydrogen layer and the Jupiter's metal core for the first time. The reason why the Jupiter's magnetic fields orientation is opposite to the Earth's one is also explained. For the first time there is a supposition that cores of electronically conducting planets, and even stars, have universal structures, because there is always an intermediary radiation band with most heated and melted masses of matter between the "core" and the "mantel".
Even though there are significant differences between the existing models of the Jupiter's inner structure, the introduced method of calculating magnetic fields of planets turned out to be not only working for Jupiter, but able to give a reasonable explanation to a lot of obscure questions regarding the structure of its complicated magnetic field. The results of the performed mathematical modeling are expected to be confirmed by the Jupiter Polar Orbiter Juno soon. The inner structure of the planet, regarding its electrical conductivity elements (the metal core and the liquid metal hydrogen layer), is going to be specified signifi-А. N. Dmitriev International Journal of Geosciences cantly with help of the expected detailed data and the introduced method.
In conclusion, it could be considered that the method of calculating planets' magnetic fields generally corresponds the meaning of the thermoelectrical model of those planets' magnetic fields. The latter, in comparison to the magnetodynamo model, has undoubted advantages, because of its simpler physical and mathematical description. The thermoelectrical model can also explain some peculiarities of the Earth and Jupiter's magnetic fields conduct.
